Sodium-phosphate transport in the kidney and intestine of the hypophosphatemic mouse.
X-linked hypophosphatemic vitamin D-resistant rickets is the most common inherited form of vitamin D-resistant rickets in man. The current studies were designed to characterize the defect in the sodium (Na+)-phosphate transporter in the (Hyp) mouse model. The slope of initial rate of phosphate uptake was significantly decreased in the kidney but not in intestinal brush border membranes of the (Hyp) mice compared with genetically matched controls. Phosphate uptake by the basolateral membranes of the intestine and kidney was similar in the (Hyp) and control mice. Kinetic analysis of phosphate uptake by renal brush border membranes showed a Vmax of 0.32 +/- 0.06 and 1.6 +/- 0.1 nmol/mg protein per 15 s (P < 0.01) and Km of 0.07 +/- 0.06 and 0.39 +/- 0.05 mM in (Hyp) and control mice respectively (P < 0.05). Vmax and Kmax of jejunal uptake of phosphate were similar in (Hyp) and control mice. To confirm these findings, we expressed the Na(+)-phosphate transporter in Xenopus laevis oocytes. Na(+)-dependent phosphate uptake in the oocytes was expressed 6 days after renal and intestinal poly(A)+ RNA injection, however, uptake values were significantly lower in oocytes injected with renal poly(A)+ RNA from the (Hyp) mice compared with controls (P < 0.01). No differences were noted in phosphate uptake by oocytes injected with poly(A)+ RNA from the jejunum of the (Hyp) or control mice. These studies suggest that the defect in the (Hyp) mice is localized to the kidney and is secondary to diminished activity and/or function of the Na(+)-phosphate transporter.